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Im an increasingly technological society, knowledge oé mathematics
is critical to:the pursuit of many existing and emerging bccupational

fields (Carnegie Commission on Higher Educatiom, 1973; Sells, 1373).

-

In addition to its necessity in scientific and teghpical fields,

knowledgelbf mathematics is .increasingly importan£ iﬁ¥§§siness, the

social sciences, and the humanities (Stent, 1977). ;Q§§pite of the
impo:gance-gﬁ,mathemaqiggl_ggygyegzdggpy_in;gllec;ﬁgi1§;capable students

avoid taking math courses in high school and in college and, conse-

quently, restrict the ranéefcf careers from which they may choose to

Ly
those which do not requfie quantitative skills. Many other students

fail to perfé;y aj/éQZ; in math:és.they are capable and, again, do not

attain the mgfhéizﬁ{cs knowledge which would expand the range of

career options;éb ilable to them,

The prgg}éﬁs of math avoidance and poor math performance are
particularly apparent among women (Brooks, Faderman, Gregofy, & Rice,
1976; Carnegie Commission on Higher Education, 1973; Maccoby & Jacklinm,
19;4). Women take significantly fewer math coursés:iﬁhn\do\gen both
in high school and in college, and far fewer women than.men elect to
major in Pathematics (Ernest, 1976; Hewitt & Goldman, 1975). Women
continue to be seriously under;represented in scientific and technical
occupations (U.S. Department of Labor, 1975; Wilbur;, 1974), aqd a
study by Sells (1973) demonstrates the critical role of mathematics
preparation in the choices of women to enter such fields. Sells found
that in a random sample of freshmen entering the Universif& of California

at Berkeley in the fall of 1972, 92% of the women, versus 57% of the

men, lacked the high school math prerequisites for any college-level
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calculus or intermediate statistics course. Calculus and/or .statistics

~are required in 15 of 20 possible major fields at Berkeley, but the '

school offers no pre-calculus math course nor any other opportunity to

-compensate for inadequate prior.preparation. Thus, an overwhelming

'majority of women students were left, many by default, to major in the.

traditionally female, and hence lower paying, fields of education, the
social sciences, the humanities, librarianship, and social welfare.
One)concept being used increasingly to explain both math avoidance

and poor math performance is that of "math anxiety" (Stent, 1977;

. Tobfas, 1976). Math anxiety, defined as "feelings of temnsion and

anxiety that interfere with the manipulation of numbers and the solving
of mathematical problems in a wide variety of ordinary life and aca-

demic situations" (Richardson & Suinn, 1972), is postulated to affect

~ both the extent to which a student pursues any more than the minimally

".‘: r'z\ o
required amount of mathematics training and the extent to which he/she -

7
is*able to learn or perform math skills and concepts. Further, as a

result,cf traditional societal views of mathematifs as a more appro-
priate‘field of study for males than for females and of men'as "better"
in math than-women, the proolem of math anxiety has been assumeo to be
more common and more Severe auong women than men.

Because of increased acknowledgement of math anxiety as potentially
important in explaining both math avoidance and poor math %erformance,
programs for its treatment have been Instituted at several colleges
and universities throughout the country. Math anxiety treatment pror

grams have been offered at Wellesley, Mills College, The University of

Minnesota, The University of California at Santa Barbara, and Wesleyan

v

i

o,




uwﬁ,pm*&wwﬂ’yﬁwﬁ«‘ e ' .
: I . ' T.\‘ 3 <.
T University, among others. These pr érams have typically involved a
combination of mathematically-based/ and psychologically-based inter- )
. L ' °

ventions.
While much progress has been made in developing programs to treat

math anxiety, there has been less progress toward understanding its

g

. . . R
psychological bases. .Research cont:ﬂbuting to the understanding of
math anxiety would be useful in the design of programs for both its

>

treatment and its prevention and, further, is necessary for the

establishment of math anxiety as an [important explanatory construct
1inked to other major psychologica% variables.
—™— For examplejjlittle is yet knéwn about the actual prevalence and

intensity of math anxiety in various sub—popﬁlgtions of individuals;
research of this type could aid in the identification of groups or
Information con-

types of people particularly in need of treatment.
cerning background and experieﬁtial factors related to the occurrence

of math anxiety could aid in explaining its genesis and, additionally,

provide suggestions for its prevention.
Research on cognitive and personality trait correlates of math

anxiety is necessary to determine the extent' to which math anxiaty

tends to occur- as part of a constellation of other traits or is,

rather) independent of other major psychological traits. For example,
A

different implications for the treatment of math anxiety would stem

from findings of a high, rather than a low, degree of association
Knowledge of

between math anxiety and manifest or 'trait' anxiety.
the relationship of other attitudes toward mathematics to math anxiety

5

could be useful in the development of treatment modules focused on
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attitudes as well as anxie&ies.b And, finally, further information is
needed concérning the effects of math anxiety on math avoidance, on
performance in math courses, and on educational and vocational plans.

Thus, the preseat .study was designed to .investigate factors
relaﬁed to the prevalence and intensity of math anxiety in collegé
students and to begin .to assess the effects of math anxiety on parti-
cipation and achievement in mathematics curricula. More specifically,
its purposes were as follows: 1) to estimate the prevalence and inten-

o

sity of math anxiety in college students in general and as a function
' .

of sex and race; 2) to investigate the relationships between math
anxiety and background variables, prior preparation and achievement in '

mathematics, general "trait" anxiety, and test anxiety; 3) to investi-

+, gate the relationships between math anxiety and several other components

of attitudes towards mathematics, including perceptions of the attitudes
of "significant others"; and 4) to determine the extent to which math

anxiety is predictive of performance in collegéélevel math courses.

o

Method
Subjects
Three groups of subjects, a total of 655 people, were utilized
in the present study. The first subject sample comsisted of 125
sth&ents, 50 male and 75 female, enrolled in the most basic mathematics
cou;se offered at Ohio State University. This course, herein denoted
"Mgth 1", is a review of high school algebra and is designed for stu-

dents whose math placement scores indicate least readiness for college-
[
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level math. Math 1 must be followed by a.more advanced math course’in
order for the stﬁdent to satisfy Ohio State's Basic Educational Require-
ments. Students in this group either had less tﬁan 3 years of high
school math or did poorly on math placement tests in spite of having
3 or 4 years of high school math. =

The second Subiect sample consisted of 348 students, 188 male and
‘160 female, from a ﬁore advanced mafh course. This coLrse, denoted as-
"Math 2", is the pre-calculus course for students planning majors in
engineering, the physical sciences, mathematics, and pre-medicine.
Math 2 is followed by the most rigorous calculus sequence offered at
Ohio State. Thus, séﬁdgnts in Math 2 tended to have had more high
school math, had scored éonsiderably higher thén Math 1 students on ,
placement tests, and were planning majors and careers requiring exten-
sive preparation in math. .

The third subject group consisted of 182 students, 81 mal. and .
101 female, from an introductory psychology course. ﬁecause intro-
ductory psychology is required as.part of basic educational requirements
for most major fields, these students represented a variety of major
fields' and differed from each other ig‘terms of prior math background
and achievement. Students in the "Péychology 1" group, as well as those
in the Math 1 and Math 2 groups, were primarily freshmen and sophomores.
Instruments

Math anxiety was measured using a-revised version of the Mathematics
Anxiety scg}e; one of nine scales constituting the Fennema-Sherman

Mathematics Attitudes Scales (Fennema & Sherman, 1976). The Mathematics

Anxiety scale is intended -to assess "feelings of anxiety, dread,

7




’ in Appendix A.
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nervousness, and associated bodily symptoms related to doing mathematiés"

(Fennema & Sherman, 1976, p. 4). Because the Fennema-Sherman Mathematics

several items were rewritten to be more appropriate for college'students

'Anxiety Scale was designed for administration to high school students, ) J
|

and, of the 12 items used-on the Fennema-Sherman scal///lo were selected

to measure math anxiety in ccllege students. /Igg;/;esponses were ob-

L]

tained on a S5-point Likert scale; responses ranged from 1 (Strongly
Disagree) to 5 (Strongly Agree). Half the items were positively worded,
while the other half were negaEively worded. Scoring of negatively

worded ;items was reversed/g; that higher scofes would indicate more

\a_l /

—

positive, atoitudes toward ma th“that—isa_lééi_ﬂffg_ffffffy- The iteus

L)

used in the Math Anxiety scale and their scoring weights aré“z;;EEIEEH““**~1S~\_\~

.

-
0o
Four other components of attitudes tcward mathematics were measured
using revised versions of the Fennema-Sherman scales. The Confidence
in Learning Mathematics scale is designed to measure "confidence in one's

ability to learn and to perform well on mathematical tasks" (Fennema &

Sherman, 1976, p. 4); higher scores on this scale are indicative of

greater confidence in learning math.l The Math as a Male Domain scale

.

measures "the degree to which students see mathematics as a male,
N .

neutral, or female domain in the following ways: a) the relative

ability of the sexes to perform in mathematics; b) the masculinity/
_".—M-‘-—

et -ttt
———————— e

femininity of ‘those. who -achieve well in mathematics, and ¢y the-appro=.____

——.

priateness of this line of study for the two sexes" (Fennema & Sherman,
1976, p. 3). Items on the Math as a Male Donain scale were scored so

that higher scores indicate more positive attitudes toward math or, is

8
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this case, less tendency to view males as innately better in math or
math as a more.appropriate field of study for males than for females.
. The third component of attitudes toward mathematics involved .

students' perceptions of izs usefulnessi the Fennema—ShermEﬁAMatﬁematics

Usefulness scale measures ‘'students' beliefs about the usefulness of

mathematics curreatly and in relationship to their future education,

- vocation, or other activities" (Fennema & Sherman, 1976, p. 5).

. \\_5"_" N )
And the final mathematics attitude scale utilized was the Effectance—————]

Motivation in Mathematics scale. This scale inﬁolves attitudes related
° to problem-solving in mathematics; it measures "effectance as applied

to mathematics. The dimension ranges from lack of involvement in

mathematics to active enjoyment and seeking of challeage" (Fennema &
Sherman, 1976, p. 5). Each of the four attitﬁgg§,toward mathematics
scales consisted of 10 items, and responses were obtained on a 5-point
scale ranging from 1 (Strongly Disagree) to 5 (Stroagly Agree).

Perceptions of the attitudes to mothers, fathers, and teachers

e toward mathematics were éssegsed using the Mother, Father, and Teacher
scales of the Fennema-Sherman Mathematics Attitudes Scales.1 Each of
these scales consisted of 10 items, and responses were obtained on’a
5-point scale:

Trait anxiety was measured using the A~Trait scale of the State-
Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene, 1970).
The STAI A—Traitﬁgﬁale, intended to assess ''relatively stable individual
differences in anviety proneness' (Spielberger et al., 1970, p. 3),
consists of 20 statements that ask people to describe how they'generally

feel. Subjects are asked to respond to each item using a 4-point scale;

-~ ]
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response‘categories are: (1) Almoét never; (Zf Sometimes; (3) Often;

d::::::::::::iij'(a) Almost always. For items on which ratings of "4" indicate high
) als_of anxiety (e.g., "I worry too much over .something that really

doesn't matter"), scoring weights are those of the item response chosen.
For items on which ratings of "4" indicate low levels of anxiety (e.g., .
"I am calm, cool, and collected"), the scoring weights are reversed. .
Total scores range from a minimum of 20 to a maximum of 80, and the
‘higher therécore, the higher the level of trait anxiety.

Test anxiety was assessed using the Test Anxiety Inventory (TAIL),
an instrument developed recently by C.D. Spielberger of the University
of South Florida. The TAI consists of 20 statements pertaining to

feelings and reactions while -taking tests; résponses are obtained on
T ——

a 4-point Likert scale with response categories identical to those

used on the STAI. Scores may range from 20 to 80, and higher scores

£y

indicate higher levels of test anxiety. Correlations between the TAIL

and Sarason's (1958) Tex* Anxiety Scale range between .85 and .95, and

-~
-

the TAI provides subscales for Wotry and Emotionality componénts of

test anxiety (C.D. Spielberger, personai communicatioh, January 15, 1977).

p———

Items and instructions for the TAI are contained in Appendix B. ®.

’

Scores on the American College Test (ACT) were available through
* &

the Admissions Office for about two-thirds of the subjects in each

~

group. For rarposes of the present study, the ACT Mathematics and
ACT English subtest scores were obtained. Demographic and background
information was obtained using a questionnaire administered to each

subject tested.' Finally, subjects in the two Math course groups were

asked to sign a form releasii.’ their final math course grade; 2rades

10
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for those students signing tpe~form were provided by their instructors.
Procedure A

Through the ggggsfigion of the faculty of the Dep;rtment of quhe-

/
matics at Ohio ?Eate University, permission was obtained to enter

_sections of the Math 1 and Math 2 courses and administer the math

anxiety and attitudes toward mathematics scales and the questionnaire
pertaining to demographic and background‘information. Data was collect;d
during th; first few weeks of the thter quartef,’1977; and at the end
of the quartef the course instructors supplied the final course grades
of those stude;ts who had signed the release form.

Stﬁdents in .the introductory psychology course were obtained through

the Psychology Department subject pool. These students were administered

the math anxiety and attitudes toward mathematics scales, the STAI, the

Test Anxiety Inventory, and the background’questionnaire. So that
students would not be tested twice, intfoductory psychology students
énrolled ir one of the selected sections of Math 1 or Math 2 were
elimiﬁated from the study. &ecause Psychology 1 students were either
not enrolled in a math course or were enrolled in different math
courses, math course gra&es could not be odbtained for this sample.

Data Analysis

Descriptive statistics for each of the anxiety and attitude ~cales
administered were obtained for the three subject grgups and for males
ard females and caucasian and black students within each group. Group
differences' in math anxiety were examined using one-way analyses of

variance.

11
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Pearson product-moment correlation coefficients wera caltulated
to describe the degree of relationship between math anxiety and back-
ground variables, ACT scores, trait and test anxiety, other components

» . -

of attitudes toward mathematics, and psrceptions of the attitudes of
others toward mathematics.

Finally, multiple'xegression'analyses wer s utilized to assess the
extent to which ACT English, ACT Hath, Math Anxiety, and Effectance

bl

Motivation were predictive of final grades in Math 1 and Math 2.

Resuits \
Results are presented in terus of-éhe following five categories: -
1) prevalence of math anxiety; 2) demographic and background correlates

of math anxiety; 3) Eelationships with measures éf ability and ‘anxiety; -

4) attitudinal correlates of math anxiety; and 5) math anxiety and

performance. ¢

Prevalence of Math Anxiety

Table 1 presents the means and standard deviations of scor. on
the Math Anxiety scale for each of the th;ee subject groups Qnd for '
males, females, and white and black students within each group. As
shown in the table, students in Psychology 1 and Math 2 reported lower
leveis of matﬁ anxiety (means of 31.1 and 31.6, respectively, where
higher scores indicate lower levels of math anxiety) than did the Math 1
gfgup (% = 26.9). Analysis of variance of the three means indicated a
significant effect for group (p <.01), and post-hoc contrasts indicated

that the Psycholegy 1 and Math 2 means were both significantly greater
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than was the Math 1 mean.- -

&

Insert Table 1 about herg.

-

.
’

Females reported significan;ly higher levels of math anxiety than
did males in two of the three subject groups. In the Psychology 1

gfoup, the mean for females (29.1) differed significantly from that “for

* males (33.5) at p <.001, while in the Math 1.group, the difference

between the female (25.6)'and male (28.9) means was significant at

<

p <.01. NoAéignificant sex differences in math anxiety in the Math 2
group were found. .

As shown in Table 1, levels of math anxiety did not differ signi-

Rl

ficantly for white and black students within each subject group. Blacks
reported somewhat higher levels of math anxiety than did whites in the

e

 Psychology 1 group, but reported slightly lower levels in the Math 1

and Math 2_gr6ups.: ‘ .- s ¢

«

IA order -to interpret scores on the math anxiety scale in terms
of the general‘prevalence'of math anxiety in college students, ft is
helpful to look at item response percentages. Table 2 indicates
'tesponse perc;ntages fgr items in |the math anxiety scale in the three
squect‘group;. For the positivei;:worded items (numbers 1 through 5),
resépnses of diéag;ee or strongly diségfee indicate higﬁér levels of
paéh anxiety. For the“negatively-wofded items (numbers 6 through' 10),

responsés of agree or strongly agree indicate higher levels of math

anxiety.

13
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Insert Table 2 about here.

It may be noted, first, that while the responses of Math 1 students
(the middle percentage within each column of three) “indicate consis-
tently more math anxiety than do the responses of Psychology 1 (top

percentage in each column) or Math 2 (bottom Percentage) students,

" significant percentages of students within all three groups responded

°

in ways suggesting the existence of math anxiety.

Disagreehént'with the positively-worded items was most apparent
for item 5; 46%, 68%, and 59% of Psychology 1, Math 1, and Math 2
students respectively disagreed with the statement "I almost never
get uptight during maéh tests." The other positive item related to
math tests (#2), elicited disagreemé;t percentages nearly as high as
those for item 5. On other positively-stated items, &42 of Math 1
;tudents indicated being bothered by éhe idea of taking moée math
courses (item 1) and 617% worried about their ability to solQe math
problems.

Responses to the negatively-wd%ded items also suggested that a
‘high proportion of college ééhdents may be "math anxious". Approxi-

\! "
the Math 1 students and one-fourth the.Psychology 1 and

métely half
Math 2 students agreed with the statements "Mathematics makes me
feel uncomfortable and nervous"® (Item 9) and "Mathematics makes me
feel uneasy and confused" (Item 10). Thirty-one percent of Math 1
students and 20% of Psychology 1 and Math 2 students agreed that "My

mind goes blank and I am unable to think clearly when working

14




13
mathematics" (Item 8). -Again, the expression of anxiety oas most wide-
spread in conjunction with math tests; 46%, 63Z, and 53% of students
in the Psychology 1, Math 1, and Math 2 groups, respectively, agreed

with the statement "I get really uptight during math tests" (Item 6).

Demographic and Background Correlates of Math Anxiety

Table 3 presents Pearson product-moment correlations between math

anxiety and five background variables: age, number of years high

achool math, mother's and father's educational levels, and mother's

o
work involvement.

Insert Table 3 about here.

The ages of students studied ranged frod 17 to 34 and within that
range, older students in the Math 1 and Math 2 groups tended"€o~;eoort
. higher levels of math anxiety (as evidenced by negative correlations)
than did younge; students. Correlations of r = =.29 (2.<.01) for
Math 1 females and ¢ = —.1; (2:<.05) for Math 2 females are larger than
those for males in the two groups and would appear to account for the
overall significance ofathe relationship~gzzoeen hath anxiety and age.

The strongest relationship betweegkmath anxiety and background
variables was that foudd for number of years of high school math.

Correlations between math anxiety and years of high school math were

positive, of moderate magnitude (r = .19 to rf* .43), and were statis-

o . ___‘

-

tically significant for males and females in all three subject groups.
?hus, the more prior math greparation a college student has had, the

. o, ’
less likely he/she is to report high levels of math anxiety.

15
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No important rela:ionships between math anxiety and mother's or
father's educational levels were fbund, but in the Psychology 1 and
Math 2 subject groups, significant positive relationships were found
between math anxiety and degree of mother's work involvement. In
the Psychology 1 group, lower levels of math anxiety were associated:-
with greater work involvement of the mother for both males and females.
In the Math 2 group, the correlation between math anxiety and mother's
work involvement was statisticallyfsignif;cant for females (r = .32,

p <.001) but not for males (r = .00).

Relationships with Measures of Ability and Anxiety .

Correlations between math anxiety and English and %ifi—fffffjffgﬁt
téét scores are shown in Table 4. As shown in the table, level of
mafh anxiety was not related to ACT English scores but was moderately
related to ACT Math scores. Correlations between maéh anxiety and
ACT Math scores rangedggrom r = .17 (Psychology 1 males) to r = .42
(Psychology 1 females), indicating that higher levels of math anxiety
are related to lower math achievement test scofggtm‘%hé relaéionship
befween math ;nfiety and achievement appears strongesg in the Math 2
group, where correlatiéns ;eré>of moderate magnitude and statistically
significant for both malesn(g = .39, p <.001) and females (z = .34,
§_<.001). In the Psychology 1 group, the relationship was significant

for females (xr - .42, p <.001) but not for males (r = .17, p <.10).

.Correlations in the Math 1 group ranged from r = .21 tor = .26 and

7

were marginally significant.

Insert Table 4 about here.

. 16
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Table 5 presents the Pearson product-moment correlatioas among
<;ccre§.on the Mathematics Anxiety Scale, the A-Trait Scale of the
Staté=Trait Anxiety Inventory, and the total score, emotionality score,
and worry score of the Test Anxiety Inventory. As shown in the table,
higher levels of math anxiety (as indicated by lower scores on the math
anxiety scale) were related to higher levels of ;réit anxiety (r = -.28),
_overall .test anxiety (r = -.42), and emotionality (r = -.38) and worry
(r = -.43) components of test anxiety. All of these correlations were
statistically significant (p. <.001) and indicate a moderate degree of
;égociation between math anxiety and other types of apxiéty. Correla-
giéns computed separately for male and female students did not differ .

significantly from each other or from the total group correlatiomns.

Insert Tabie 5 about here.

1

™

Attitudinal Correlates of Math Anxiety

Data concerning relatidnships between math anxiety and four other

components of\attitudes toward math are shown in Table 6. The table

indicates, first, that scores on the Math Anxiety scale were most
strongly related to scores on the Confidence in Learning Mathematics

scale. Correlations ranged from r = .73 to r = .84 in the three sub-

Al
ject groups and indicate that greater confidence in learning math is

o

stiongly related to students' reports of lower levels of math anxiety.

3

“Insert Table 6 about here.

- .
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Math'aqxiety was also significantly and consistently related to the

Usefufhgss of Mathematics and Effectance Motivation scales. Lower levels
of math anxiety were associated with more posié&ve views of the useful-
ness of math (zr = .37 to r = .57) and with higher levels of effectance.

motivation (r = .40 to r = .71). Level of math anxiety was not related

to scores on the Math as a Male Domain scale; a statistically signifi-

cant correlation between the two scales in the Math 2 group (£-= .12,
p <.01) was not of sufficient magnitude to suggest the existence of a
practically important relationship. Correlations computed separately

for males and females were of similar magnitude.

Table 7 presents data concerning the relationship ‘of math anxiety

to students' perceptions of the attitudes of their mothers; fathers,
)

N

and teachers toward math. As shown in the tah%e, more positive atti-

tudes toward math among significantwothers are génerally related to
E4 K3 n ‘

lower levels of reported math anxiety in college students. Staéistica11y=

o

o s

significant positive relationships between math anxiety and mother's

-

"attitudes toward math vere“fougd in the Psychology 1 and Math 2 subject

<

groups and for females -in the Math 1 group. Relationsﬁips between math

anxiety and father's attitude were positive and statistically signifi-

_cant for all Math 2 suﬁjecgg, females in Psychology 1, and males in

-

Math 1. Strong pésitive relationéhips between math ‘anxiety and percep-

tions of teachers' attitudes toﬁérd math were found for both sexes in

<2 &

all subject groups. The correlations between math anxiety and teachers'

i

.54) than

attitudes were somewhat higher (ranging from r = .30 to r

-'001 to .

were those between math anxiety and mother's attitudes (r

r = .30) \or between math anXiégy and father's attitudes (r = .04 to
\ >

*
1
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5_: .32). -The relationships between math anxiety and perceptions of the
attitudes of others were strongest in the Math 2 group, where all corre-
.lations were statistically significant and of moderate magnitude (xr =*.20

'

to r = .52).

Insert Table 7 about here.

Math Anxiety and Pefforman&e ' \»
Results of tﬁe multiple regression analysis for the prediction of
'Egrédes in the math course beigg taken at the time the study was con- -
ducted are presented in Table é: Independent vériables used in the .
analysis were ACT English score, ACT Math écoreg score on the Math
. Anxiety sgcale, énd score on the Effectance Motivation scale. Analyses
2 were done separately for males and females in &he Math 2 group, but
due to the smaller size of the Math .1 sample (n = 61), the sexes were

combined for the Math 1 énalysis.

Insert Table 8 about here. ’ ‘

In the dath 1 group, only ACT Math score was a statisticall
significant‘predictor of math courseegrade. After ACT Math score, the
next strongest predictor of course grade was the'Math Anxiety score; .
while its beta we?ght was only marginally statistically significant
(p <.10), lower levels of ﬁath anxiety were somewhat predictive of
higher math course gradeé,

-

Among Math 2 students, the predictive power of the independent

e

e variables differed substantially for males and females. For maléé,

.\‘lj ‘19 . ’
LI S
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no predictors received significant beta weights and the value of the

multiple correlation coefficient was non-significant (R = .18). For
,females, however, ACT Math score received é\gignificant beta weight
N -
(p. <.05) and Math Anxiety, again the next strongest predictor, received

’

a marginally %ignificgnt beta weight (p <.10). °“For females, lower

levels of math anxiety were related to higher course grades (as evi-

_denced by a positive beta weight and a correlation of r = .27 between o

course grade and math anxiety).

Discussion .
" The results of the present study indicated th;t mat@ anxiety occurs
%elatively frequenti& ;m?ng college students in general, but that average
lavels of math 335;95? do differ within subgrodp;idf individuals. P
Examination of’fesponse percentages for each of the 10 items on
the Math Anxiety ‘scale suggested th;t math anxiety is a problig for a
large pgoportion of college sgudents and that it may be problematic.
vevén gor those students who plan majors and/or careers requiring exten-
sive math background. Approximately half the Math 1 students and one-
fourth the Psychology 1/and Math 2 students indicated that math made
them feel "uncomfortable, nervous, uneasy, and confused.” Agreement
with the statement "My mind goes blank and I am unable to thiék clearly
when working mathematics" w;s expressed by 31% of Math 1 students and

¢

20% of Psychoiogy‘l'ah& Math 2 students. Expressions of anxieéy were

: \
most common when the items concerned math tests; about half the students
\

in all three groups reported getting "really uptight” during math tests.
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As indicated by the item response percentages and higher levels
of math anxiety of students in the Math 1 group, college students
erolled in coursas designed for people with—inadeaﬁate~ﬁi§5‘school-iﬁilqhhh‘~%“~
‘math background or relatively low placement and achievement test scores
are the ‘most anxious in gomparison to the other groups studied;
probably half of these students can be considered to have math anxiety.
Additionally, however, about 1 out of 4 students in the other two sub-

ject groups indicated the presence of math anxiety. This prevalence ° ‘ ’ ;

is particularly surprising in a group of students enrolled in a rela-

tively advanced math class; the Math 2 students tend to have had more
math in high school and have achieved higher scorés on -~ath achievement

tests than have most students entering Ohio State University. Further,

these students will need to take considerable additiomal mathematics

- ) in order to achieve their educational and vocational goals.

¥ Sex differences on the.Math Anxiety scale varied'according to - -
subject sample. In the Psychology 1 and Math 1 groups, women reported
significantly higher levels of math anxiety than did men. Im the Math
2 group, however, women and men reported equivalent levels cf math‘ .
anxiety. Findings of greater nath anxiety zmong women than men corre-
spond to those cf Fennema & Sherman (1977) , who found that high school
boys generally reported significantly more positive attitudes toward
mathematics, including greater confidence in their ability to learm
math, than did high school girls. :
The absence of sex differences in the Math 2 group may be due to
the nature of the sample. Women in this group have had considerable

$

high school math baokground, have scored relatively well on math

21



_hecause of the small numbets of black students sampled; there were

. . 20
achiev:ment tests, -and, in general, view math pqsitivel& enough to
consider majors and careers in mathematical and scientific areas.

While these characteristics do not lead to ‘an absence/pf math anxiety

(as indicated by item response percentages), thez/ﬁé/hppear to result ~ -

in a group of women who are not-more math anxious than their male . .«
classmates. |

™~ Regglts did not indicate significant race differences in math - -
anxiety. Greater math anxiety was reported by blacks than.by whites
in thh Psycho%bgy 1 .group, but ievels of math anxiety wé;é“hiéhér“forr;-_fi_

whites than blacks in the Math 1 and Math 2 groups; none of these

differences were, however, large enough to be statiscically signifi- ) /(/

cant. In addition, these results should be interpreted cautiously

only 23, 12, and 17 blacks in the Psychology 1, Math 1, and Math 2
groups, respectively. o

Results concerning thevrelationship between math anxiety and
demographic and background data indicated a strong relationship of math
anxiety 'with number of years high school math This relationship,
consistent across-sexes and subject groups, suggests that high school
math preparation strongly influences how a college student will feel |
a%éut\:ath. Statistically significant correlations ranging from
r=,iJtor= 43 between math anxiety and*number of years of high
school math are similar in magnituvde to that f?fnd by Hendel (Note 1)
in a sample of adult women enrclled in a math ahxiety'treatment program;

Hendel found a correlation of r = -.31-between scores cn the Math

Anxiety Rating Scale (MARS)Aand number of semesters high school math.

J—
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In two subjact groups (Math 1 and Math 2), older women reported

higher levels-of math anxiety than did younger women. The younger

—-~—.gtudent$ in these samples were the "typical" college undergraduates'

L3

whe enter college ﬁmme&iately following high school graduation. For
the older, "non—traqifional" women students, more time hgs passed

‘ si?ce they took high school mathematics; thus, it would not be sur-
prising if they felt more anxious about math than do the younger'women.

H

While no relationships were found between math anxiety and parents'

-

educational level, significant relationships between math anxiety and
the extent to which the mother worked outside the home were found in
both the Psychology 1 and Math 2 groups; greater work involvement of

the mother was related to lower levels of reported math anxiety. In

- ——the Math 2 groups, the correlation between math anxiety -and- mother's

-

~ work involvement was significantly greater for females (x = .32) than

Lo
for males‘(g = ,00). While there are likely several explamatioms for
this finding, it is possible that workieé mothers teemselves have and/or
convey to their children more positive attitudes toward math than do -
non-working moteers.‘ | R
Math anxiety was found to.be moderately related to mathematics
achievement test scores (ACT Math subtest). Correlations ranged from
= ,17 tor = .42, and were .in general statistically signiflcant.
Thus, higher achievement in math is related to lower reported levels
of math anxiety. These results are in agreement with orevious researchh
‘investigating the relationship between math anxi:ty and math achieve-
;ent; for example, Sherman & Fennema (1977). fouﬁd that high school
students in the upper half of the achievement disfribution reported

1
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more positive attitudes.toward math than did students in the lower half.
Math anxiety was aiso moderately related to both trait anxiety and
.\~~‘”~?E§f anxiety. The correlation with test anxiety (r = -.42) was some~ ,'
what larger than that with trait anxietg (x = -.28), but this differenceT_
was not large enough to be statistically~signif;cant. In Hende%'s
study {Note 1), a correlation of .65 between math anxiety and test

anxiety was found. Hendel's conclusion that anxiety about evaluation

is one component of math anxiety is supportel by the present data and,

——

in additionm, fhe present data suggest‘that people who tend to be

anxious in a variety:of situations (trait anxiety) are also more likely

-~

to report math anxiety.

Results concerning the relationships between math anxiety apnd other

- N

- " “components of attitudes toward wath “indicated, first, that degree of )

math anxiety is highly related to confidence in one's ability to learn’

and perform math. Correlations ranged fromr = .73 tor = .84 in the
‘ , =
three subject groups and were similar in magnitude to the correlation

of .89 between the Math Anxiety and Confiderce in Learning Mathematics

» _ ,//géales found by Fennema & Shezman (1976) in their sample of high school

z‘”"‘“—s..“__ ot e
students.

Math anxiety was also found to be moderately.related to: the
. Usefulness of Mathematics and Effectanqe Motivation scales; lower g
leve}s of math‘anxiézy were associated with more positive views oé the
* usefulness of mathematics and with higher levels of effectance‘hotiva-
tion in méth. Level of math anxiety was not highly related to tendency

to stereoiype math as a male domain, and correlations computed separately

for maléé%énd females were of similar magnitude. While views of math

-
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as a male domain woéuld appear to bear a logical relationship to math
anxiety in women, assessment of this attitude using a relatively
transparent instrument dié<not reveal a statistical relationship.

'/Howéver, sex-role socialization is probably one of the major factors
related to the fact that girls take fewer math courses i& high school
than do boys (Ernest, 1976), and. the present study does suggest that
high,§chool math background is an iéﬁpfpant factor in the occurrence-
of miig anxiety in college student;: N

Moderately strong positivegrelatiéﬁships were-found'between a
studeat's level of math anxiety and his/her perception of the attitudes

;.. : of his/her mother, father, and teachers toward mathemafics. Correla-,

tions between math anxiety and teachers' attitudes were consistently - .

statistically significant and of substantial magnitude, ranging from
x=.39 éo r = .54, ﬁhile the retrospective nature of the Mother,

Father, and Teachers scales makes it difficult to draw any causal

conclusions, it does see; regsonabie that the attitides of parents

and, espécially, teachers toward math would be influential in shaping.

children's attitudes toward and feelings about mathematics.
Score on the ACT Mathematics subtesgiwas the only significant B
predictor of math course %rades; higher ACT Math scores were predictive

of better performance in math courses. However, in thé Math 1 group

and for females in the Math 2 group, level -of math anxiety was the

next strongest predictor, with lower levelélof math anxiety oredictive

of higher course grades. While these results and those of Héndel (Note 1)

do not lend themselves to an interpretation of math anxiety as a power-

ful predictor of math performance, the difference between Math 2 males

(3
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and females in the predi&tive power of math anxiety could have inter-
‘esting implications, especially .if replicated. While the males in
Math 2 were as "math anxious" as were the females, their math anxiety
«was not related to their course grade. Thus, math anxiety may inter-
fere more vit# the performance of women than men, and, if so, its
tr;atment may be particularly useful in improving, the performance of
women. - .

In conclusf%n, the relatively high prevalence of math anxiety across

the three groups of college students utilized in the present study

strongly suggests -the need for math anxiety treatment programs in

.
v

colleges and universities. Math anxious students are probably found

at all levels of math baékground and achievement, but studeh:s‘whose
prior math background and achievement are inadequate appear particu~
larly”pgone to’math anxiety. Returning students, especially women,

are another gro&p who would appear to benefit from treatment of math
anxiety. ' - i - /

Moderately strong relationships between math arxiety and test

2

hﬁa trait anxiety suggest the incorporation of basic anxiety manage-
ment techniques into math anxiety treatment programsj; methods for
treating test anxiety may be particularly appropriate.

While encouraging high school students to take more math courses
would probably reduce the‘prevalence of math anxiety in college students,
there is now and will continue to be a need for programs which can
alleviate math anxiety and increase participation and achievement in

mathematics.

<8
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. ~ Footnotes
Copies‘of the revised scales. measuring attitudes toward mathe-
magics aqd perceptions of ;;:i;ttitudes of mothers, father;, and
teachers toward mathematics may be obtained froq Nancy E. B;éz,

Department of Psychology, Ohio State University; 1945 North High

Street, Columbus, Ohio 43210.
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Table 1

Group, Sex, and Race Differences in Math Anxiety in College Students

o ~ -t

Subject Group
Psychology 1 Math 1 Math 2
N M s F N M b F N M 1 U
Total Group 182 31.1 9.0 125 26.9 7.6 348 3106 ~ 8.7
. N F33 ' * |
Sex 13.0 5.6 1.6
Male 81 33.5 8.2 50 28.9 7.3 188 31.1 8.0
Female 101 29.1 9.1 72 25.6 7.5 160 32.3 9.5
Race ‘1.7 , . 1.5 ) .20
White 153 31.4 _ 8.6 -105 26.6 7.7 324 31.5 8.7
Black 23 28.7 11.4 12 29.4 6.9 17 32.5 9.1

1}

Note. Means were obtained froﬁ a 10-item Math Anxiety scale. Scores may range from 10 to 50; higher
scores indicate more positive attitudes toward mathematics, .i.e., lower levels 'of math anxiety.

*p <.01 \
**p <.001 ‘

341
32




e Table 2

e Response Percentages- for Items in the Math Anxiety Scale

Response Categories \\\

4

SAorA U Dor SD
Iten , I S
1. It wouldn't bother me at all to take more math courses. 39 26 35
R ¥ ) 19 44
n 49 22 29
2. T have usuélly been at ease during math tests. 41 19 40
33 T 12 55
40 . 14 46
R ...'
3. I have usually been at ease in math courses. ) %6-- 17 27
48 14 38
.- ,63 14 23
. . ) ) )
* 4. T usually don't worry about my ability to solve C48 17 35°
~math problems. 24 15 61
r . . 45 15 40°
5. I almost never get uptight while taking math tests. . 35 .19 46
25 7 68 .
) - . . 29 12 59 °
6. I get reélly uptight during math tests. 46 13 41
‘ 63 8 29
. 53 14 33
7. I get a sinking feeling when I think of trfing hard ) 35 .23 42
math problems. 58 - 20 22 - -
) -35 21, 44
8. My mind goes blank and I am unable to think clearly 20 19 él%'ﬁ,
when working mathematics. . 31 15, 54
~ 20 ‘14 66
9.. Mathematics makes me feel uncomfortable and nervous. 27 19 54
. 51 12 - 37
© . ' 22 . 15 -'»._63 ’
10. Mathematics makes me feel uneasy and confused. ’ 28 16 56 -
45 18 .- 37
. 23, 16 61

subject groups, respectively.

2) U is Undecided; 3) D or SD is .Disagree or Strongly Disagree.

33 ‘

1Response categories are as follows: 1) SA or A is Strongly Agree or Agree;

Note. Under each response category, the top, middle and bottom percentages were
obtained in the Psychology 1 (N=182), Math 1 (N=122), and Math 2 (N=348)




Table 3 . ’ - 3 %
Relationships Between Math Anxiety and Demographic
and Background Variables in Three Subject Groups
4 Y N -
Psychology 1 Math 1 Math 2 T
Variable " N N N
Age . .. . .
Total Group . 182 .11 122 -.20"* 38 Z.13** y
L -~Males ) -81; \01 50° -.10, 188 -.10 -
e Females - /01 / 13 s 72 -.29%% 160 -.177 . . -
% Number of Years Higﬁ v’l‘ 7 R
School ‘Math ,ﬁ'ﬁ‘ i
Total Group: | P 132 420 122 .35, 348 .27***
Males k //// 81.,1 19, ik 50 35 188 .34
Females ) &Olﬂ_ 43, 72 30 162 .24
Mother's Educationﬁl -5", B I
Level e 5}f: VANEIN :
Total Group ! 7 (L81 /{,05 <120 n2 348 .00
. Males /1807 =.09 50 -.08 188 .04 -
y Females // ‘I01 .15 70 .10 162 -.05
Father's Educational
Level x -
Total Group 181 .01 120 -.13 348 .09
Males 80 -.08 50 -.,08 188 .07
Females 101 .04 70 -.10 162 .10
Mother's Work ) .
Involvement™ *k Akk
Total Group 181 .20, 120 -.02 348 .16
Males 80 .30, 50 -.21 ° 183 .00,,
‘er. _ﬁemales . 101 .17 70 .10 162 .32

.

1Mot:her s work involvement was assessed on a 5-point scale where 1 = Did
not work outside the home, 2 = worked part time fewer than 10 years,

3 = worked part time 10 or more years, 4 = worked full-time for less
than 10 years, and 5 = worked full-time for 10 or more years.

*p .05
**%p <.01
*%*p <,001

.
-




‘Table 4

Relationships Between Math Anxiety and

e
English and Mathematics Achievement Test Scores ”
in Three Groups of College Students
Psychology 1 Math 1 ‘Math 2
v N = N & N &

ACT Verbal Score

Tétal Group , 120 .10 84 -.02 269 .04

Males 47 - .10 32 -.18 153 .05

Females 73 -.07 52 .00 116 -.01
ACT Math Score *kk _ .

Total Group —-—— 120, .40 84  .22% 269 .345ey

Males 47 17400 Y32 .26 153 .38 ..

Females v 73 .42 52 .21 116 .34~

*2 <., 05 .
*#kp <.001
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Table 5 = o
. ) \ \Q'T\ wF
«
Relationships Among Math Anxiety, Trait Anxiety, -z .
e and Test: Anxiety in Coilege Students ) ) &
: . /
b i i
Trait Anxiety Test Anxiety -
T ) .- o Total Emotionality Worry
Scale I r r r
;‘ Math AnXiEty o -028 -042 . 38 e 43
) _ ' Trait Ar{xiety‘ ’ \ )
(STAZ-Trait) ’ 42 .38 .46
T — Test Anxiety (TAI) . '
Total Score .95 293
. Emotionality . ¢ .79
- Worr, :
Note. All correlations are based on n = 182\and are statistically
significant at p <.001. \\
- }
1‘:
\\
\
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Table 6

Relat:_iénsﬁips Between Math Anxiety and Four Component

of Attitudes Toward Math in.Three Subject Groups

‘ ‘ SubJect Group
~ Attitude . . PsycHology 1 Math 1 Math 2
Scale oL - 7N_' r N ¢ N =
" Confidence in % * p e - ok
Learning Math™ ——— 180 .82 125 713" 354 .84
‘Math as_a Male\ ) *
Domainl 180 .11 125 .13 354 .12
‘Usefulness of *%x ;
Math 180 .57 125 .37°% 356 .39™"
Effectance . *% ,:; "k
Motivation 180 .71 125 .40 354 .56

___-_-_Not:e. Hiéher math anxiety scores indicate lower levels of math anxiety.-

1Higher scores indicate li:e\ss tendency to view math as a male domain.

*p <.01

**p <,001 ®
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Ta_lble 7

Relationships Between Math Anxiety and Perceived Attitudes

~of Parénts and. Teachers Toward Mathematics

~

Subject Group

*p <.05
**2 <.01
***2 <,001

Psychology 1 Math 1 Math 2|
Variable N P N _1_'_:’ N ___3\
Mother's Attitude : o) :
~kkk
Total‘uz .29} 121 .14 342, 2;;’;/ 1
Males ) 81 .23 49 -.01 182 5 ]
Females 101 .29*** 72 1% - .30***
Father's Attitude . .
%%
Total Group 182 .22 121 .16y, 342 .24&3
Males 81 04, . 49 .32 182 29
" Females 101 .25 . 72 .06 160 .20
T——Teachers' Attitude . x . )
"Total Group 18248y 122 ey, 362 48l
Males 8L 545y 50 ~ .S1,,, 182 .43,
. Females 101 .48 72 .39 160. .52\
Note. Higher scores on math anxiety indicate more positive attitudes

toward math, i.e., lower levels of anxiety about math.
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Table 8 .

Correlations and Regression Equations for Predicting

-

Grades in Current Math Course

Raw Y = 7.2 + .06X, + -51X3 + .17X4 + .08X5

Standardized Y = .02X, +..25%3 + .15K, + .06Xg

R=6 ¢ 39

Intercorrelations
Variable _1 2 3 4 5
" Math 1 (g = 61)
1. Grade in Current Math
" .Course .04 .45 - .34 .22
2., ACT - English Al -.35 -.39
. 3. ACT - Math .17 .31
‘. 4, Math Anxiety . .56
S. Effectance Motivation
Raw ¥ = =-5.14 + .28X, + 1.01X, + 46X, ~ .07%5
Standardized Y = .08){2 + .40X3 + .33%, - .05X5
R = .53 '
Math 2 (Males, n = 131)
1. Grade in Current Math .
Course .03 .14 -.02 .05
2. ACT -~ English .30 .03 -.15
3. ACT - Math .37 .14
4., Math Anxiety .48
S. 'Effe_ct:ance Motivation
Raw Y = 19.C - .01X; + .46X3 - .19X, + .15Xg S
Standardized Y = .18Xy - .13X, + .08Xg
R = .18
Math 2 (Females, n - 106)
f 3
1. Grade in Current Math
Course A1 .32 .27 .18
2. ACT - English .40 .02 -.19
3. ACT - Math . - ) .37 .13
4, Math Anxiety .60
S. Effectance Motivation




v Appendix A

. —
. T Mathematics Anxiety Scale
!
: - Means
: Psychology- Math Math
Weigh t: I' tem la . 1b 2C ,
j Q At

1. + ‘16 wouldn't bother me at all to take more math courses. 3.0 2.9 3.3

2.6 2.9

e 2, + I have usually been at ease during math tests. 3.¢
3. + I\have usually been a;.!ase in math classes. 3.3 3.1 3.5
/ . .
4, + . usually don't wor;y about my ability to solve math ) .
‘p‘foblems.* 3.2 2.6 . 3:1
S 5. + I almost never get upcight while taking math tests.* . 2.8 2.2 2.6
' 6. - I get really uptight during math tests.* ¢ 3.1 3.7 3.3
’ 7. = I get a sinking feeling when I think of trying hard )
math problems. . 3.0 3.6 2.9
8. - My mind goes blar: and I am unable to think clearly ,
when” working mathematics. 2.5 2.7 2.4
9, =~ Mathematics makes me feel uncomfortable and nervous. 2.7 3.2 2.4
10. - Mathematics makes me feel uneasy and confused. 2.7 3.2 2.5

| 58 -

Note. Responses were coded on a five-point scale where 1 = Strongly Disagree,
2 = Disagree, 3 = Undecided, 4 = Agree, 5 = Strongly Agree.

:'_:_1_ = 182
n = 125
“a = 348

Indicate items revised from those on the 01igina1 Fennema-sherman Scales.

a
[N
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1.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

Directions: Read each_of the following statements carefully
-and then circle the appropriate space on your answer sheet to
indicate how you generally feel regarding tests. There are no
right or wrong answers. Do not spend too much time on any one
Statement, bdut give the answér which seems to describe hew you
“generally feel with regard to tests and examinations.

Appendix B

Items and Instructions for the Test Anxiety Inventory

Almost Never

I feel confident.and relaxéd while taking teStS. « o o o v v . o . 1

Sometimes

2

5

Often

3

While taking final examinations I have an uneasy, upset feeling. . 1 2 3

Thinking about the grade I may get in a course interferes with my
WOTK ON LESES. & ¢ o v o 4 4 ¢ 4o o o o o o o o o o o o o o o s o o1

I freeze up on final exXxamS. « « « + ¢ o ¢ o o o o o 0 4 o 0 o e« W1

During exams I find myself thinking about.whether I'll ever get
through college. . . . . . . . . ¢« v v v v v v v v v o v v w1

The harder I work at taking a test, the more confused I get. . . . 1

Thoughts of doing poorly interfere with my concentration on tests. 1

Qe

[
I feel very jittery when taking an important test. . . . . . . « . 1
Even when I'm well prepared for a Eest, I feel very anxious about

5 1 S

I start feeling very uneasy just before getting a test paper back. -1-

During tests I feel VErY tensSe@. . « « s + o o o o o o o o o o o o o1

I wish examinations did not bother me so much. . . . . . . « « . . 1

During important tests I am so tense that my stomach gets upset. . 1

I seem to defeat myself while working on important tests. . . . . .1l
¢

I feel very panicky when I take an important test. . . . . . . . . 1

If T were to take an important examination, I would worry a great
deal before taking it. . . . . . ¢« ¢ . o o v v o v e v 4w e e .. 1

During tests I find myself thinking about the consequences of fail-

.+ - §
I feel my heart beating very fast during important tests. . . . . .l

As soon as an exam is over I try to stop worrying about it, but I
L= A o1« T - |

During a course examination I get so nervous that I forget facts
I really kNOW. « + « ¢ v o o v v o o 4 4 o e o 4 e e e e e e e e e L
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Almost Always
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